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Research on which this report is based was performed under 
Nebraska Agricultural Experiment Station Project 10-68, "A Rate-
Cost Analysis of Nebraska Livestock and Meat Transportation; with 
Grain Shipment Comparisons. " The results first appeared in prelimi-
nary and more detailed form in an M.S. thesis by Mr. Budt (2). Nu-
merous persons contributed to the research, particularly during the 
data collection stage. Essential to the study was cooperation from meat 
and livestock truckers, meat packing firms and the Nebraska Public 
Service Commission. 
SUMMARY 
Economic-engineering techniques were used to measure cost effects 
of alternative sizes and levels of utilization of long-haul meat truck-
ing firms. Cost impacts of regulation, fuel prices and speed restrictions 
1 
were given special attention. Meat trucking costs were compared with 
costs of moving meat-equivalent amounts of livestock and with pub-
lished rates for truck, rail and trailer-on-flatcar (TOFC) shipments. 
Results indicate meat trucking costs decline rapidly with increas-
ing utilization of trucks and other fixed resources. Average total 
(round-trip) costs for a 300-truck firm decreased from 6.07 cents per 
ton-mile at 40 percent utilization to 4.43 cents per ton-mile at capacity 
output, while costs for a 10-truck firm declined from 6.78 to 4.72 cents 
per ton-mile. 
Size of the trucking firm had relatively little effect on average total 
unit costs. A firm with 10 trucks operating at full capacity had aver-
age total costs of 4.72 cents per ton-mile, while one with 300 trucks 
had costs of 4.43 cents per ton-mile, a difference of less than one-fourth 
cent per pound of meat. 
It was far less costly to truck meat than to move a meat-equivalent 
amount of livestock by motor carrier. While costs per mile of moving 
a truckload of either product were about equal, the meat truck carries 
nearly three times as much of the final product as does the livestock 
truck. The cost per ton-mile of moving meat ranged from 4.4 to 6.8 
cents, that of m·oving an equivalent amount of meat on the hoof 
varied from I 0.8 to 13 cents per ton-mile. 
Although truck rates were higher than those for rail or TOFC, 
traffic moves primarily by truck due to service advantages. Truck 
rates are set at a level which allows larger firms to come within 12 
cents per cwt. of covering their full costs even in the absence of back-
haul revenue. Survey results indicated, however, that backhauls were 
the rule rather than the exception. The largest model firm operating 
at capacity incurred long-haul meat transport costs of $3.32 per cwt.; 
estimated rate for an equivalent haul was $3.20 per cwt. 
About one-fourth of the cost of long-haul meat trucking was ac-
counted for by permit lease payments. A large part of the current 
costs of permit leasing might be avoided in the absence of economic 
regulation. Modest economies of size along with high mobility of 
capital investment cast doubt on the need for regulation of meat 
trucking firms. Shipment of live animals (unregulated) is not a feasi-
ble alternative due to sharply higher costs. 
Rising diesel fuel prices increase estimated costs slightly. Each 
increase of five cents per gallon in fuel prices adds about 0.1 cent per 
pound to the delivered cost of meat. Reduced speed limits have a 
greater effect. Resulting reduced utilization of fixed investment in-
creased costs for the most efficient firm by 3.64 cents per mile, or nearly 
one-third cent per pound of meat. If drivers ' wages are increased in 
compensation for lower pay caused by the speed reduction, costs per 
mile increase an additional 4.1 cents while the delivered cost of meat 
increases almost one-third cent per pound. 
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A Rate/Cost Analysis of Nebraska 
Meat Trucking Activities With Livestock 
Trucking Cost Comparisons 
Dale G. Anderson 
Wayne W. Budt1 
INTRODUCTION 
Importance of the Industry 
Livestock production and mea t processing activities in Nebraska 
have grown steadily during the past several years. Recent trends in 
the number of cattle slaughtered in Nebraska and in the United 
States indicate the increasing importance of Nebraska in supplying 
a growing consumer demand for beef. During 1955 through 1970, 
growth in number of cattle slaughtered in Nebraska was almost double 
the national rate of growth (9) . 
While hog slaughter in Nebraska lagged behind the national aver-
age of the last few years, the total liveweight of cattle, hogs and sheep 
slaughtered in Nebraska increased 42% from 1,866,349 tons in 1963 
(5) to 2,654,038 tons in 1973 (8). Nebraska's production of red meat 
has more than kept up with growing numbers of consumers. The pop-
ulation of Nebraska increased only 5% (4) while that of the United 
States increased more than 10% during the period 1962-72 (9). 
Livestock output in Nebraska, as measured by an index of total 
meat animal production, has been increasing at an average rate of 
about 2.5% per year for a total increase of 25% from 1963 to 1973 
(5; 8). 
Nebraska's rank in United States agriculture in terms of total 
livestock numbers in 1973 (8) was: 
1st commercial cattle slaughter. 
2nd fed cattle and calves marketed. 
3rd all cattle and calves. 
4th beef cows and heifers that have calved. 
5th calves born. 
6th all hogs and pigs. 
One reason for this large and expanding output is the great 
quantity of feed grains produced in the state. Some 653,590,000 corn-
1 Associate Professor and former Research Assistant, respectively, Department 
of Agricultural Economics, University of Nebraska-Lincoln. 
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equivalent bushels of feed grains were produced in Nebraska in 1972. 
Of this amount, an estimated 271,790,000 corn-equivalent bushels 
(42% of the total) were fed to livestock within the state (6). 
Meat produced from this grain and other feedstuffs is shipped to 
major consumer markets of the nation. Transportation is crucial in 
the chain of activities that brings meat and other agricultural products 
to these markets. Transportation costs have accounted for 7-10% 
of the cost of marketing the total output of farm food products dur-
ing the past 15 years (9). 
Truck transportation plays an important role in the shipment of 
meat and livestock. Nearly all livestock is moved by truck, while 
three-fourths of the meat transported from Nebraska was shipped by 
truck during a "typical" week surveyed.2 Survey results are summarized 
in the Appendix of the present report. 
Purpose of Study 
This study was designed to measure costs of long-distance ship-
ment of meat by motor carrier. Costs were compared with published 
rates for meat shipments by truck, rail and trailer-on-flatcar (TOFC). 
Finally, meat trucking costs were compared with costs of trucking 
meat-equivalent amounts of livestock. 
Results of the study provide a partial basis for evaluating the 
economic merits of expanded livestock production activities in grain-
surplus Great Plains locations.3 Such an expansion might aid in the 
economic development of the region and ease the chronic problem 
of rail freight-car supply. 
Proposals ranging from extension of present regulation to cover 
livestock trucking to deregulation of all transportation activities are 
in need of economic scrutiny. This study sheds light on the merits 
of economic regulation of the meat trucking industry. 
The study also analyzes effects of the changing energy situation 
on delivered costs of meat. Such cost evidence has implications for 
national energy policy. 
2 A mail survey of Nebraska meat packing firms was taken early in 1973. Pack-
ers were asked to report their "typical" weekly shipments rather than their actual 
shipments for a particular week. For details see (2, pp. 56--58). 
3 A rigorous analysis of efficiency of meat transport vs. livestock transport would 
involve exploration of several issues in addition to transportation costs. Any trade-
off between shipment of live animals and meat would involve alternative assumed 
locations of animal production, slaughtering, processing and storage activities, par-
ticularly with respect to proximity to feed sources and consumer centers. Compara-
tive advantage or disadvantage of locational alternatives would have to be meas-
ured. In addition, the tradeoff between meat and livestock shipment is not an 
either-or matter. Both products must be moved some distance; the only question 
which can be resolved here is which can be moved at lowest cost per unit of 
distance in long-haul shipments. 
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Finally, results provide commercial truckers with a standard 
against which they can measure efficiency of their own operations. 
Shippers or other prospective truck owners are afforded guidelines as 
to the feasibility of truck operation. 
RESEARCH PROCEDURES 
Economic-engineering cost-finding techniques were employed to 
synthesize costs for alternative trucking firm sizes and levels of resource 
employment.4 Rates for the transportation of meat were obtained from 
the Nebraska Public Service Commission. A linear regression of these 
rates against distance and shipment weight was used to estimate aver-
age rates for alternative distances. Livestock trucking costs were ob-
tained from a secondary source (1 ). 
Model firms were patterned after typical meat trucking firms. 
The nature of actual firm operations was determined from interviews 
with trucking firm officials and from results of a mail survey of meat 
packing firms (Appendix). The survey was sent to each of the 36 
meat packers in the state who were under federal inspection in 1971; 
27 usable questionnaires were returned. Survey results indicated the 
destination, mode, method of shipment (hung vs. boxed), and trans-
portation rates for beef, pork and lamb shipped from Nebraska. 
Selected meat truckers were surveyed by personal interview as to 
size of fleet, cost of office and shop equipment, employee salaries, size 
of trucks, backhaul opportunities, life of buildings and trucks, and 
other data needed for the cost analysis. 
Model meat trucking firms of various sizes were structured from 
the data collected. Average costs for each of these firms were synthe-
sized from empirical estimates of fixed and variable costs over a range 
of output. 
Model Meat Trucking Firms 
Meat truckers usually contract for their loads with one or more 
packing houses. Each load normally consists of one grade of beef 
or pork (choice, prime, etc.) from a single packing house. The load is 
delivered ei ther directly to stores or to a warehouse. Meat truckers 
surveyed indicated backhauls were obtained for nearly 100% of the 
trips. These backhauls were arranged with the help of a broker. Back-
hauls from the east coast to Nebraska included cosmetics, fish, and 
other consumer goods. 
Interstate motor carrier shipments of meat are regulated by the 
Interstate Commerce Commission (ICC) under provisions of the 
Motor Carrier Act of 1935. Entrants into the contract trucking busi-
ness· must first secure a "permit" from the ICC. As a practical matter 
• I-or a procedural guide see (3, pp. 543-721). 
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new entrants must either buy or lease their rights to service from an 
existing permit holder. Most meat trucking firms lease their trucking 
rights on a revenue-sharing basis. The trucker receives 75 % of the 
gross revenue, the holder of the permit 25 % . The models constructed 
in this study are assumed to operate on a lease basis resulting in an 
expense to the trucking firms equal to 25 % of gross revenue. 
Four sizes of meat trucking firms were structured: 
Model 1-10 semi-trailer/ tractor units 
Model 11-100 semi-trailer/ tractor units 
Model 111-200 semi-trailer/ tractor units 
Model IV-300 semi-trailer / tractor units 
Trucks had 44-foot trailers with a net capacity of 40,000 pounds. 
Trucks averaged an overall speed of 55-60 miles per hour5 and had 
a fuel consumption rate of four miles per gallon. Each truck was 
driven a maximum of 150,000 miles per year. The tractors were 
equipped with sleeper units for the driver. While on the road, one 
driver operated on a schedule of IO hours driving and 8 hours off, 
the maximum allowable driving hours under Federal law. 
Survey results indicated that about 28% of the meat trucked from 
Nebraska was moved 1,400 miles or more, while 42% traveled a dis-
tance of at least 1,000 miles. More than half of the product moved to 
major consumer centers on the east and west coasts. An average round 
trip of 3,000 miles was assumed in computing average total costs. 
An additional 572 miles per trip were logged in collecting and deliver-
ing backhaul traffic. 
Only the long-run marginal costs attributable to the backhaul-the 
costs incurred in traveling the additional 572 miles-were charged to 
backhaul traffic (the additional variable costs plus 572/ 3572 of the 
total fixed costs). Profits for the model trucking firms are therefore 
understated to the extent that revenue from backhaul traffic exceeds 
the marginal cost of carrying that traffic. Since the primary purpose of 
this analysis is to measure costs of meat trucking and, since the nature 
and volume of backhaul traffic is variable, it is neither necessary nor 
feasible to deal further with backhaul costs or revenues. 
Fixed Costs 
Fixed costs were separated into six major categories: 
I. Depreciation and interest. 
2. Property taxes. 
3. Insurance. 
5 Average speed estimates were based on mid-1973 speed laws and driving con-
ditions. The cost effects of the 55-mile-per-hour national speed limit were accounted 
for in a comparison analysis. 
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Table I. Total investment costs, model meat trucking firms, 1973. 
Cost Model I Model II I Model III Model IV 
component (IO units) (100 units) (200 units) (300 units) 
Equipment 
Tractors $250,000 $2,500,000 $5 ,000,000 $ 7,500,000 
Trailers 150,000 1,500,000 3,000,000 4,500,000 
Office equipment 3,924 19,712 30,356 45,136 
Shop equipment 11,300 23,000 25,000 25,000 
Buildings 26.800 160,800 201,000 225 ,000 
Land 1,000 12,000 16,000 20,000 
Pickup truck(s) 3,000 3,000 6,000 6,000 
Total investment $446,024 $5,218,512 $8,278,356 $12,321,136 
4. Motor vehicle license fees . 
5. Managerial , office and shop salaries. 
6. General office expenses. 
While the relative fixity of the categories differs, none is variable 
within the annual planning context of this study. 
Each firm 's plant contained an office area and shop housed in a 
steel and frame building; size of the facilities increased with the 
number of trucks: 
10-truck firm-2 ,000 sq. ft. building; ½ acre land 
100-truck firm-11 ,000 sq. ft. building; 6 acres land 
200-truck firm-15 ,000 sq. ft. building; 8 acres land 
300-truck firm-16,800 sq. ft. building; 10 acres land 
Fixed plant resources and their original costs are itemized in Table 
I , the annual fixed expenses in Table 2. 
Depreciation and Interest. Investment costs for each of the four 
models were amortized over varying periods of time depending on 
expected economic life of each asset. An annual interest rate of 8% 
of the average undepreciated value of all capital assets was assessed as 
an opportunity cost of capital. 
The straight-line method of depreciation was employed for all 
types of assets. Trucks were traded every three years at which time 
units had an estimated salvage value of 58% of original cost. Build-
ings were depreciated over 20 years to a 20% salvage value. Shop 
equipment was assumed to last 10 years with a 20% salvage value, 
office equipment was depreciated over 15 years to a 20% salvage value, 
and company pickup trucks were depreciated over five years and had 
a I 0% salvage value. 
Property Taxes. The tax on a tractor-trailer unit in Nebraska was 
$804 per year for the tractor and $361 for the trailer.6 Taxes on the 
• Lancaster County Tax Assessor's Office. 
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Table 2. Annual fixed, variable and total costs, model meat trucking firms at 
capacity output, 1973. 
Cost component 
Fixed costs ($) 
Depreciation & interest 
Property taxes 
Insurance 
Licenses 
Managerial, office & 
shop salaries 
General office expense 
Total fixed costs 
Variable costs ($) 
Drivers' wages 
Fuel 
Tires 
Maintenance 
Miscellaneous 
Total variable cost 
Output 
Total miles (millions)" 
Total tons (no.) 
Total costs 
Total cost ($) 
Total cost per truck ($) 
Average total cost 
per mile (¢) 
Average total cost 
per tonb ($) 
Average total cost 
per ton-mile allo-
cated to meatb (¢) 
Model I (10 units) 
86,233 
11,720 
35,798 
8,105 
56,600 
8,400 
206,856 
186,000 
112,500 
13,800 
12,000 
16,500 
340,800 
1.5 
8,400 
547,656 
54,766 
36.5 
54.75 
3.64 
Model II 
(100 units) 
833,487 
116,910 
306,690 
81,050 
309,368 
84,000 
1,731,505 
1,860,000 
1,125,000 
138,000 
120,000 
165,000 
3,408,000 
15 
84,000 
5,139,505 
51,395 
34.3 
51.30 
3.42 
Model III 
(200 units) 
1,652,188 
233,546 
586,863 
162,100 
569,496 
168,000 
3,372,193 
3,720,000 
2,250,000 
276,000 
240,000 
330,000 
6,816,000 
30 
168,000 
10,188,193 
50,941 
34.0 
51.00 
3.39 
Model IV 
(300 units) 
2,400,577 
350,117 
841,875 
243,150 
834,616 
252,000 
4,922,335 
5,580,000 
3,375,000 
414,000 
360,000 
495,800 
10,224,800 
45 
252,000 
15,147,135 
50,490 
33.7 
50.55 
3.36 
• Includes mileage accrued in connection with backhaul traffic. 
b Based on 42 trips per truck per year; all except long-run marginal costs of backhaul 
allocated to meat. 
other components of the meat trucking firm were computed on the 
basis of 35% of assessed value with an assumed mill levy of 72 mills.7 
Insurance. Truck insurance rates vary greatly depending on driv-
ing record, length of haul, type of insurance, and other variables. The 
model trucking firms were assumed to carry the following insurance: 8 
Bodily injury-$300,000 per occurrence, 
$100,000 per person 
Annual cost 
per truck 
$1,065 
7 Local property taxes in Nebraska are levied against 35% of market values. 
Mill levy was the average of Nebraska local levies in 1973. 
• Mid-Continent Insurance Company. 
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Property damage liability-$100,000 each occurrence 
$500 deductible collision 
Actual cash value compensation 
Uninsured motorist coverage 
Total 
397 
744 
287 
2 
$2,495 
Fleet discounts reduce the insurance costs for larger meat trucking 
firms. These discounts were about 20% for 100 trucks, 25% for 200 
trucks, and 30% for 300 trucks. 
Cargo insurance, including insurance against theft, cost $1,050 per 
unit per year for a $1,000 deductible policy and a pay-load valued at 
$35,000. Comprehensive insurance on the buildings cost $13 per 
$1,000 valuation. 
Motor Vehicle License Fees. License fees vary from state to state 
and from vehicle to vehicle. Fees for model firms were assumed to 
be $810.50 per tractor per year; trailer licenses cost $1.50 per unit 
per year.9 
Managerial, Office and Shop Salaries. Salaries of managerial and 
office and shop employees were treated as fixed costs. Since union and 
other contract agreements limit management's ability to add or release 
employees, the costs of these resources were quasifixed. Though not 
totally fixed their costs cannot be termed variable in the same sense 
as, for example, fuel expenditures. 
Annual managerial salaries varied by firm size: $15,000 for Model 
I, $19,000 for Model II, $21,000 for Model III and $23,000 for Model 
IV. Secretaries, dispatchers, and accountants were paid an hourly 
equivalent of $2.50, $5.00 and $5.60 per hour, respectively, for 40 
hours of work per week. Mechanics earned $5.00 per hour. Service-
men, who earned $3.00 per hour, were responsible for minor mainte-
nance such as oil changes and tire repair. Both mechanics and service-
men were employed on a 40-hour week. Personnel requirements for 
each model firm are outlined in Table 3. 
Table 3. Number of personnel required by model meat trucking firms, 1973. 
Model I Model II Model III Model IV 
Personnel (IO units) (100 units) (200 units) (300 units) 
Manager I I I l 
Secretaries 2 16 25 38 
Mechanics 2 12 25 37 
Drivers 10 100 200 300 
Dispatchers l 5 IO 15 
Servicemen 0 3 5 8 
Accountants 0 I 2 2 
• Lancaster County, Nebraska Motor Vehicle License Bureau. 
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General Office Expenses. General office expenses were $840 per 
truck per year. These expenses included telephone $600, office supplies 
$120, audit $30, legal fees $20, bad debts $20, travel to obtain parts 
and license $50 per truck per year. 
The relative importance of each of the above fixed cost items 
varied slightly with firm size. Their respective unit cost values at 
capacity output: 
Category 
Depreciation and interest 
Property taxes 
Insurance 
Motor vehicle license fee 
Managerial, office & shop salaries 
General office expense 
Total 
Variable Costs 
Model 
I 
5.8 
0.8 
2.4 
0.5 
3.8 
0.6 
13.8 
Cost/ mile(¢) 
Model Model 
II III 
5.6 5.5 
0.8 0.8 
2.0 2.0 
0.5 0.5 
2.1 1.9 
0.6 0.6 
11.5 11.2 
Five categories of variable costs were identified: 
I . Drivers' wages. 
2. Fuel. 
3. Tires. 
4. Maintenance. 
5. Miscellaneous. 
Model 
IV 
5.3 
0.8 
1.9 
0.5 
1.9 
0.6 
10.9 
Total annual outlays for each category at capacity output are itemized 
in Table 2. 
Drivers' Wages. Drivers were paid 12 cents per mile of travel. 
Along with the direct wage the firm must also pay: 
Social Security- 5.58% of first $10,000 of annual wages. 
Unemployment insurance-Federal: 0.5 % of first $4,200 of annual 
wages. State: 1.5% of first $4,200 of annual wages. 
Health and welfare plans-$15.00 per month. 
These added costs accounted for about 0.4 cent per mile, making the 
total cost for drivers' wages I 2.4 cents per mile-the highest of the 
variable cost items. 
Fuel. Fuel expenses were the second largest variable cost category 
at 7.5 cents per mile. The tax-inclusive price in Nebraska was about 
30 cents per gallon of diesel fuel at the time the research was per-
formed. Since diesel tractors were assumed to travel about four miles 
per gallon, each cent per gallon increase in fuel prices increased vari-
able trucking costs by one-fourth cent per mile. 
IO 
Tires. Based on interviews of truckers, the average mileage life 
of truck tires was estimated at 150,000 miles. Each tractor-trailer unit 
was traded after three years of use. Tire requirements for the life of 
the truck were a single set recapped twice, enabling the truck to travel 
about 450,000 miles. New tires were assumed to cost $170 each, re-
treads $30 for each of the 18 tires per truck. The total cost per mile 
for tires, including retreading, was approximately 0.92 cent. 
Maintenance. Maintenance costs for the trucks were equal to 3% 
of the initial truck investment per year. Each unit had an original 
cost of $40,000 and resulting yearly maintenance expenses of $1,200 
per year for a total of 150,000 miles driven, or 0.8 cent per mile. 
Miscellaneous. Miscellaneous costs included: 
I. Fuel to power the refrigeration units, $3 12 per year. 
2. Washing out the trailer, $17 per load, $714 per year. 
3. Spotting trailers at the packing plant, $15 per load, $630 per 
year. 
These total about I.I cents per mile (assuming an average of 42 
trips per year). 
Wages and fuel were the major variable cost items, constituting 
nearly 88% of all average variable costs. Average costs per mile for 
each of the variable cost categories are: 
Category 
Drivers' wages 
Fuel 
Tires 
Maintenance 
Miscellaneous 
Total 
Cost/ mile (¢) 
12.4 
7.5 
0.92 
0.8 
1.1 
22.72 
Livestock Trucking Costs 
The livestock trucking industry is exempt from regulation under 
the raw agricultural products exemption provision of the Interstate 
Commerce Act of 1935. This exemption provides for freedom from 
economic restrictions in the hauling of unprocessed agricultural prod-
ucts. Due perhaps in large measure to this provision, livestock truck-
ing firms are relatively large in number and small in size; many firms 
are single-truck, owner-operator businesses. 
Another reason for the small size of firms is that average trip 
length is much shorter and backhaul potential greatly reduced com-
pared to that in the meat trucking industry. A further reason is the 
lack of a centralized pickup point such as the packing plant provides 
for meat trucking firms. 
II 
Table 4. Multiple regression results used in estimating rates for interstate ship· 
ment of meat, by mode, 1973. 
I Intercept I 
\X2 
Number X1 Net weight Standard 
Transp.ort observa- Distancea per load• error of 
mode tions (miles) (lbs) R•· estimate 
Truck 43 1.594 .00214 -.00004 92.14 .1742 
Rail 54 2.567 
(20.13) 
.0014 
(-4.45) 
-.00005 90.17 .1414 
TOFC• 75 1.447 
(20.77) 
.00136 
(-9.19) 
-.00002 74.31 .3772 
(12.86) (-5.26) 
• All coefficients significant at .005 level; t values in parentheses. 
b Trailer-on-flatcar. 
The livestock trucking costs were adapted from a secondary source 
(I) and converted to meat-equivalent costs on a ton-mile basis. Since 
meat and livestock are shipped in trucks of comparable size, costs for 
equal truck sizes were compared in the present study. Model meat 
trucks hauled 20 tons of beef per load. A livestock truck was assumed 
to be loaded to capacity with 21.5 tons of live animals. Since the 
slaughter yield of beef is about 60%, the 21.5 tons of live animal 
weight are equal to 12.9 tons of meat. 
Rate Analysis 
Rates charged for shipping meat are set by the carriers subject 
to approval of state and federal regulatory authorities. Rates vary by 
length of haul, size of load, and other factors such as the total amount 
to be shipped from one point over some period of time. 
Published rates for contract carriage of meat were obtained from 
the Nebraska Public Service Commission and from shippers and car-
riers. Multiple linear regression analyses were applied separately to 
truck, rail and TOFC rates to measure the effect of load size and 
trip distance on rates per hundredweight. Estimated parameters and 
significance-test results are found in Table 4. 
RESULTS 
Average costs per mile of travel were computed for alternative 
plant sizes and utilization levels. The results were converted to costs 
per ton-mile inclusive as well as exclusive of ICC permit-leasing costs. 
Costs per ton-mile were then converted to costs per hundredweight of 
delivered meat for comparison with published rates. 
Meat Trucking Costs 
Finn Size 
Size of meat-trucking firms had relatively little effect on per-unit 
costs. A firm with 10 trucks operating at full capacity had average 
costs of 4.7 cents, while one with 300 trucks had costs of 4.4 cents 
12 
Table 5. Operating costs at varying levels of output, model meat trucking firms, 1973. 
Excluding ICC Induding 
Permit ICC Perm.it 
Firm size Average 
I 
Average 
I 
Average 
I 
A verafie total 
and plant Annu.al fixed variable total cost a located Average total 
utilization miles• costh costb costb to meat 'COSt 
million 
IO trucks 
¢/ mile ¢/mile ¢/ mile ¢/mile• ¢/ton-mile• ¢/ton-mile• $/cwt.• 
100% 1.5 13.8 22.7 36.5 73.0 3.6 4.7 3.54 
80% 1.2 17.2 22.7 40.0 79.9 4.0 5.1 3.80 
60% 0.9 23.0 22.7 45.7 91.4 4.6 5.6 4.23 
40% 0.6 34.5 22.7 57.2 II4.4 5.7 6.8 5.09 
100 truck:6 
100% 15 11.5 22.7 34.3 68.5 3.4 4.5 3.48 
80% 12 14.4 22.7 37.2 74.3 3.7 4.8 3.59 
..... 60% 9 19.2 22.7 42.0 83.9 4.2 5.3 3.95 (.)0 
40% 6 28.9 22.7 51.6 103.2 5.2 6.2 4.67 
200 trucks 
100% 30 11.2 22.7 34.0 67.9 3.4 4.5 3.35 
80% 24 14.1 22.7 36.7 73.5 3.7 4.7 3.56 
60% 18 18.7 22.7 41.5 82.9 4.1 5.2 3.92 
40% 12 28.1 22.7 50.8 101.6 5.1 6.1 4.61 
300 trucks 
100% 45 10.9 22.7 33.6 67.3 3.4 4.4 3.33 
80% 36 13.7 22.7 36.4 72.8 3.6 4.7 3.53 
60% 27 18.2 22.7 41.0 81.9 4.1 5.2 3.88 
40% 18 27 .3 22.7 50.0 100.l 5.0 6.1 4.56 
• Includes mileage accrued in connection with backhaul traffic. 
• Cost per mile of travel. 
• Cost of round-trip (S,000 miles) divided by one-way trip miles. 
• Permit cost not included; round-trip (S,000 miles) costs allocated to meat. 
• Includes permit cost of 1.07 cents per ton-mile (80¢ per cwt.); round-trip costs allocated to meat. 
per ton-mile (Table 5). On a per cwt. basis it cost $3.33 to ship meat 
1,500 miles using a fully-utilized 300-truck firm as compared to $3.54 
using a IO-truck firm. Intermediate size firms experienced intermediate 
levels of costs. 
Utilization 
Level of truck utilization was a key cost factor. Average costs 
declined rapidly with increased volume due to improved utilization 
of fixed resources (Table 5). Average total costs for the IO-truck 
operation were reduced from 6.8 cents per ton-mile ($5.09/ cwt.) at 
40% utilization to 4.7 cents per ton-mile ($3.54/ cwt.) at 100% utiliza-
tion. For the 300-truck firm , average total costs at 40% utilization 
were 6.1 cents per ton-mile or about $4.56/ cwt. , while costs at full 
utilization were 4.4 cents per ton-mile or $3.33/ cwt. Corresponding 
savings were realized by other size firms. The resulting short-run aver-
age cost curves are illustrated in Figure I. 
Permit Costs 
The utilization and size-cost relationships outlined above include 
the cost of leasing the ICC permit needed for interstate contract ship-
ment of meat. The regression-estimated rate for shipments to the east 
coast was $3.20 per cwt., while the cost of the permit was 25 % of 
that rate or $0.80 per cwt. ( I. l cents per ton-mile). Total costs (includ-
ing permit) and rates were nearly identical for the largest firm at full 
utilization ($3.33 vs. $3.20). The permit cost to such a firm accounted 
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Figure 1. Average total cost by level of plant utilization and plant size, model 
meat trucking firms, Nebraska 1973. 
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Figure 2. Cost per ton-mile of transporting live beef animals and meat (ten-truck 
firms). 
for 24% of the full cost of shipping meat. Rates for meat trucking 
firms are set at levels which allow the larger firms to cover their full 
costs with minimum reliance on backhaul revenue. A backhaul is 
needed, however, by smaller firms, particularly those operating at 
lower levels of annual output. 
Livestock Trucking Costs 
Costs per ton-mile of trucking meat were much lower than those 
for trucking livestock on a meat-equivalent basis (Figure 2), even when 
permit costs were included. L ivestock trucks must move far more 
tonnage, a large proportion of which is waste. Although the trucking 
costs per mile were not greatly different, the livestock truck moves 
only 65% as much final product per trip as does the meat truck-1 2.9 
tons compared to 20 tons. 
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The cost per ton-mile for IO-truck firms shipping meat ranged 
from 4.7 to 6.8 cents (Table 5) while the cost of moving meat-equiva-
lent weights of livestock varied from 6.0 to 7.3 cents per ton-mile 
(Table 6). Higher costs for transporting the meat-equivalent weight 
of livestock were due entirely to the additional weight that must be 
hauled. Shrinkage and mortality of the animals during transit, not 
accounted for in the analysis, would make live animal shipments still 
more costly. Still further costs might be incurred owing to the decen-
tralization of livestock pickup points. Factors other than transporta-
tion are also important and would have to be accounted for in a 
comprehensive analysis of comparative advantage. 
Rate-Cost Comparisons 
Regression of published meat transportation rates against dis-
tance and minimum weight yielded general equations from which 
estimated rates for a range of distances and weights could be derived. 
Linear regression equations were estimated for each of the three 
modes. Results are summarized in Table 4. 
Since the present study was focused on one round-trip length 
(3,000 miles) and one truck size (40,000 pounds net), these weight 
and distance values were substituted into the regression equations to 
obtain rate estimates for comparisons with synthesized costs. The 
relationships are presented graphically in Figure 3. 
The truck rate per hundredweight for shipping meat 1,500 miles 
was $3.20/ cwt. Costs for an equivalent haul ranged from a high of 
¢/cwt . 350 
300 
250 
200 
150 
100 
so 
Distance miles 
Figure 3. Estimated rate-distance relationships for meat shipments, in 20-ton lots, 
by alternative modes from Nebraska origins, 1973. 
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Table 6. Cost of operating a livestock truck at varying annual mileages, 1973. 
Annual 
miles Fixed Variable Total Total cost 
per truck cost cost oost (meat-equivalent weight) 
¢/mile ¢/mile ¢/mile ¢/mile• $/cwt.• ¢/ton-mile• 
60,000 12.6 34.2 46.8 93.6 5.44 7.3 
75,000 10.1 33.8 43.9 87.8 5.105 6.8 
90,000 8.4 33.8 42.2 84.4- 4.91 6.5 
105,000 7.2 33.8 41.0 82.0 4.77 6.4 
120,000 6.3 33.8 40.1 80.2 4.66 6.2 
135.000 5.6 33.8 39.4 78.8 4.58 6.1 
150,000 5.1 33.8 38.8 77.6 4.51 6.0 
• Full round-trip costs divided by one-way tnp miles (livestock bears all 
• Round-trip costs allocated to livestock in meat-equivalent weights. 
Source: (]) 
costs). 
$5.09 per cwt. for the IO-truck firm at 40% utilization to a low of 
$3.33/ cwt. for a 300-truck firm at 100% utiliza tion. These costs 
included $0.80 per cwt. for the permit. No firm of any size or level of 
utilization was able to cover completely full costs including normal 
return to all resources when the price of the permit was included in 
the cost (Table 7). In the absence of the permit, costs would be far 
lower than rates at many levels of utilization. In addition, cost esti-
mates were based on the assumption that all costs except the marginal 
cost of backhaul traffic were borne by meat. To the extent that back-
hauls are available, and trucking firms surveyed indicated that they 
frequently were available, gross revenue for the most efficient firms 
might be well above costs. 
Rates for long-distance shipment of meat by truck were higher 
than for comparable hauls by rail or TOFC. Costs of truck services 
were higher, even for the lowest-cost firm, than for r ail or TOFC 
service. The least-cost trucking fi rm a t full utilization experienced 
average costs of $3.33 per cwt. for a haul of 1,500 miles. The estimated 
truck rate for the same haul was $3.20, while rail service cost $2.67 
and TOFC shipment $2.69 per cwt. Meat packing firms surveyed indi-
cated a preference for truck service, however, owing to two factors: 
1. Faster service by truck. 
2. Reduction in risk of loss when shipping high-value, perishable 
products by truck. T he trucker in effect is a full-time custodian of his 
cargo, a service not provided by alternative modes. 
Effect of Energy Crisis 
Two recent energy-related adjustments of importance to the truck-
ing industry have occurred. Fuel prices h ave risen 67% and a na tional 
speed limit of 55 miles per hour has been imposed. 
Each one-cent per gallon increase in the price of diesel fuel adds 
one-fourth cent/ mile to trucking costs. Diesel fuel prices have in-
creased about 20 cents per gallon since the data for this study were 
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Table 7. Round-trip income, expenses, and profit £or varying levels of output, model meat trucking firms, 1973.0 
Firm size 
I I I 
Excludes ICC permit cost 
I 
Includes ICC permit cost 
and percent Estimated Income Average I Expense I Profit Average I Expense I Profit utilization Tate per trip cost per trip or loss cost per trip or loss 
$/ cwt. 
IO trucks s 
S/awt. s s $/ owt. $ s 
100% 3.20 1,280 2.74 1,093.60 186.40 3.54 1,414.40 -134.40 
80% 3.20 1,280 3.00 1,197.20 82.80 3.80 1,518.00 - 238 .00 
60% 3.20 1.280 3.43 1,369.20 -89.20 4.23 1,690.40 -410.40 
40% 3.20 1,280 4.29 1,714.40 -434.40 5.09 2,035.20 -755 .20 
100 trucks 
100% 3.20 1.280 2.58 1,026.40 253.60 3.38 1,347.20 -67.20 
,_. 80% 3.20 1.280 2.79 1,11 2.80 167.20 3.59 1,433.60 -153.60 
00 60% 3.20 1,280 3.15 1,257.20 22.80 3.95 1,578.00 - 298.00 
40% 3.20 1,280 3.87 1,545 .60 -265 .60 4.67 1,866.80 -586.80 
200 trucks 
100% 3.20 1,280 2.55 1,017.20 262.80 3.35 1,338.00 - 58.00 
80% 3.20 1,280 2.76 1,101.20 178.80 3.56 1,422.40 -142.40 
60% 3.20 1,280 3.12 1,242.00 38.00 3.92 1,563.20 - 283.20 
40% 3.20 1,280 3.81 1,522.80 -242.80 4.61 1,844.00 -564.00 
300 trucks 
100% 3.20 1,280 2.5 3 1,008.00 272.00 3.33 1,329.20 -49.20 
80 % 3.20 1,280 2.73 1,090.00 190.00 3.53 1,410.80 -130.80 
60% 3.20 1,280 3.08 1,226.80 53.20 3.88 I ,547.60 -267 .60 
40% 3.20 1,280 3.76 1,500.40 -220.40 4.56 1,821.29 - 541.20 
0 Round trip of 3,000 miles; excludes marginal costs as well as potential revenue attributable to backhaul traffic. 
first analyzed, an amount sufficient to raise the cost of trucking meat 
to the east coast by 38 cents per cwt. Each additional 5 cents per 
gallon increase in fuel prices adds an additional 9.5 cents per cwt. to 
delivered meat costs. 
The reduced speed limit has the immediate effect of reducing 
the effective capacity of meat trucking firms. The result is a reduction 
in annual miles per truck and in the number of loads of meat that 
can be delivered. Based on the assumption that trucks limited to 55 
miles per hour on the open road average a speed of 35 to 38 miles 
per hour (9), costs per mile will increase, due to higher average fixed 
costs, by 3.6 cents for the 300-truck firm and 4.6 cents for the IO-truck 
operation.1° Costs of meat shipment will increase as a result by 27 
cents per cwt. for the 300-truck firm, and 34 cents for the IO-truck firm. 
If drivers' wages are increased sufficiently to compensate them for 
their reduced mileage and annual wages (4.1 cents per mile), meat 
trucking costs must increase by another 31 cents per cwt. The total 
cost increase caused by higher fuel prices and lower speed limits is 
slightly less than one dollar per cwt. for the 300-truck firms, slightly 
more than one dollar for the I 0-truck firms. 
Implications 
Managers of meat transportation firms can effect considerable cost 
savings by operating their firms at highest feasible levels of utiliza-
tion. Development of backhaul traffic is an important aspect of effi-
ciency in this business. The onset of the energy crisis makes improve-
ments in efficiency particularly worthwhile. Shippers, livestock pro-
ducers, and consumers of meat may also benefit if shipping rates 
reflect this increased efficiency. The distribution of benefits in this 
particular industry will depend in large part on actions of public 
regulatory authorities. 
Private carriage may be an economical alternative for shippers 
who have business sufficient to keep their vehicles in intensive opera-
tion. Costs for a fully-utilized I 0-truck fleet , assuming no backhaul 
and no permit costs, were $2.74 per cwt., compared with contract rates 
of $3.20. Even at 80% utilization, private trucking costs were 20 cents 
per cwt. less than estimated long-haul rates. Opportunity costs for 
capital higher than the 8% assumed in the current study would make 
shipper truck ownership less attractive, however. 
Meat shippers are largely dependent on truck transportation 
owing to the service advantages of this mode. There is potential com-
petition, however, from rail and TOFC carriers. There would be 
additional competition and perhaps reduced costs as well if regula-
tory influence over the trucking industry were reduced. A large part 
10 While experts disagree as to the effect of the speed reduction on fuel con-
sumption rates, the consensus seems to be that the rate is not affected substantially. 
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of the current costs of permit leasing might be avoided in the absence 
of economic regulation. While the lease holder may provide some 
brokerage services to lessees, the value of the services appears to be 
much less than their cost. The rather modest economies of size in meat 
trucking operations suggest the only meaningful entry barrier into 
the industry is that imposed by regulation. Limited size economies 
plus the inherent mobility of capital investment are indicative of 
easy exit conditions and suggest competition in the absence of regu-
lation would not be disorderly. 
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Appendix Table I. Meat shipped from Nebraska during "typical" week surveyed, total and relative amounts by selected classes, 1973. 
Beef I Beef I Pork Pork I PHP• PHP• I Lamb Lamb Total State I hung boxed hung boxed hung boxed hung boxed meat 
- - - - - Percent - - - - - - - - - - - Pounds > - - ~ 
Alabama 38 51 I 7 3 322,209 ~ ~ Arizona 7 39 2 18 I 32 b b 404,476 z Arkansas 30 30 40 66,000 t::; 
California 19 17 b 44 b 20 3,678,555 ... 
Colorado 20 25 b 8 46 423,090 iii< 
Connecticut 49 51 b 768,243 
Delaware JOO 38,033 ~ 
Dist. of Columbia 98 I I b 262,415 > Florida 46 26 I 19 I I 3 3 2,503,575 n 
Georgia 37 42 b 8 b 13 b 647,482 ~ 
N> Idaho I 6 5 18 2 69 83 ,000 ~ 
,_. Illinois 88 6 2 I 2 b b 9,128,864 ~ 
Indiana 82 17 l b 533,060 /J} 
Iowa 46 21 23 10 1,489,758 e 
Kansas 53 5 3 3 18 7 b 1,146,182 ~ 
Kentucky 39 56 5 337,947 ~ ~ Louisiana 13 36 l 17 b 32 b b 593/i44 ~ Maine 81 19 192,451 
Maryland 50 37 13 920,696 ~ 
Massachusetts 71 21 b 7 b 2,835,545 ~ /J} 
Michigan 58 42 l,122,589 e 
Minnesota 13 55 b 4 b 28 639,646 t"" 
Mississippi 44 56 309,147 >-l 
Missouri 20 25 2 53 558,023 ~ 
Montana 4 19 3 13 9 51 60,733 
Nevada 3 5 32 60 99.0°0 
New Hampshire 100 40,612 
Appendix Table I. (continued) 
I Beef I Beef I Pork I Pork I PHP• I PHP• I Lamb I Lamb I Total State hung boxed hung boxed hung boxed hung boxed meat 
- - - - - Percent - - - - - - - - - - - - - - Pounds 
New Jersey 65 32 I 2 3,486,270 
New Mexico 100 85,000 
New York 64 31 b l l I 2 b 6,721,315 
North Carolina 60 32 b 2 6 b b 710,%5 
North Dakota 100 143,845 
Ohio 63 26 2 9 2,346,389 
Oklahoma 33 36 26 5 239,733 
Oregon 3 80 3 8 2 4 143,859 
~ Pennsylvania 72 14 2 13 3,522,584 
~ Rhode Island 49 51 b 74,998 
South Carolina 88 12 553 ,236 
South Dakota 100 39,060 
Tennessee 29 36 l 15 I 19 521 ,209 
Texas 6 17 b 8 b 69 b 1,626,600 
Utah 1 47 I 15 b 35 102. tlOO 
Vermont 98 2 182,887 
Virginia 45 42 I 5 2 4 411,857 
Washington b 15 b 34 b 51 36'1,136 
West Virginia 87 13 108,510 
Wisconsin 61 39 656,587 
Total 57 23 b 8 l JO l b 51,257 ,065 
• PHP-Packing house products (cured meat, etc. ). 
b Less than I% . 
Appendix Table II. Truck shipments of meat from Nebraska during "typical" 
week surveyed, by selected classes, 1973. 
Truck shipments Meat Total % of 
Pork I Lamb shipped meat total by State Beef PHP• by tru ck shipped truck 
- - - - (percent) - - - - (lb) (lb) (percent ) 
Alabama 89 8 3 322,209 322,209 100 
Arizona 46 20 b 33 404,476 404,476 100 
Arkansas 59 41 66,000 66,000 100 
California 38 50 11 3,158,561 3,678,555 86 
Colorado 40 9 51 384,850 423,090 91 
Connecticut 100 b 693,143 768,243 90 
Delaware 100 38,033 38,033 100 
Florida 71 20 7 2 2,428,578 2,503,575 97 
Georgia 79 8 b 13 674,482 674,482 100 
Idaho 7 23 70 83,000 83,000 100 
Illinois 94 2 b 4 8,052,123 9,128,864 88 
Indiana 99 I 533,060 533,060 100 
Iowa 67 23 10 1,498,758 1,498,758 100 
Kansas 67 19 b 14 995 ,502 1,146,182 87 
Kentucky 95 5 337,947 337,947 100 
Louisiana 55 20 b 24 526,644 593,644 89 
Maine 100 192,451 192,451 100 
Maryland 100 446,664 920,696 49 
Massachusetts 91 7 2 b 1,618,118 2,835,545 57 
Michigan 100 1,050,171 1,122,589 94 
Minnesota 67 4 29 639,646 639,646 100 
Mississippi 100 185,540 309,147 60 
Missouri 66 3 30 381,073 558,023 68 
Montana 23 16 60 60,733 60,733 100 
Nevada 8 92 99,000 99,000 100 
New Hampshire 100 40,612 40,612 100 
New Jersey 98 2 1,691 ,000 3,486,270 49 
New Mexico 100 85,000 85 ,000 100 
New York 94 2 3 b 4,540,614 6,721 ,315 68 
North Carolina 92 2 b 6 661,965 710,965 93 
North Dakota 100 143,845 143,845 100 
Ohio 95 5 2,044,439 2,346,389 87 
Oklahoma 33 36 5 25 239,733 239,733 100 
Oregon 83 11 6 143,859 143,859 100 
Pennsylvania 94 4 2 1,368,440 3,522,584 39 
Rhode Island 99 I 74,998 74,998 100 
South Carolina 100 442,161 553,236 80 
South Dakota 100 39,060 39,060 100 
Tennessee 78 18 3 434,209 521 ,209 83 
Texas 59 22 b 19 627,560 1,626,600 39 
Utah 49 16 35 102,000 102,000 100 
Vermont 100 182,887 182,887 100 
Virginia 87 7 6 372,097 411,857 90 
Washington 24 50 b 24 266, 136 366,136 73 
W. Virginia 100 108,136 108,510 100 
Wisconsin 100 549,344 656,587 84 
Total 39,002,310 5 I ,257,035 ' 76 
a PHP-Packing house products ( cured meat, etc.). 
b Less than I % . 
' Includes total for rail and piggyback shipments. 
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Appendix Table III. Rail and TOFC meat shipments from Nebraska during "typical" week surveyed, by selected classes, 1973. 
Rail TOFC 
I I I I Rail/ I I I TOFC/ 
Total 
Tntal total Total total meat 
Stale Beef Pork PH P• rail ,h;pments Beef PHP TOFC sh"pments sh·pments 
- - - (percen t ) (lb) - - - (percent) - - - (lb) (percent) (lb) 
California 100 404,695 11 100 115,299 3 3,678,555 
Colorado 100 38,240 9 423,090 
Con necticut 100 75,100 JO 768,243 
Dist. of Columbia JOO 70,000 27 98 2 192,415 73 262,415 
Florida JOO 75,000 3 2,503,575 
Illinois 100 1,076,74 1 12 9,128,864 
Kansas 100 150,680 13 1,146,182 
Louisiana 100 67,000 11 503,644 
Maryland 74 26 474,032 51 920,696 
Ni Massachusetts 55 45 151,841 5 100 1,065,516 38 2,835 ,545 
...._ Mich igan 100 72,418 6 1,122,589 
Mississippi 100 123,600 40 309,147 
Missouri 100 177,000 32 558,()73 
New Jersey 97 3 1,795,270 51 3,486,220 
New York 100 144,637 2 95 5 2,036,064 30 6,721,3 15 
North Carolina 100 49,0QO 7 710,965 
Ohio 100 151,800 7 JOO 150,1 50 6 2,346,389 
Pennsylvania 80 20 2,154,144 61 3,522,584 
South Carolina JOO 111 ,070 20 553,236 
Tennessee 100 87,000 17 521,209 
T exas 100 999,040 61 1,6?6,f>OO 
Virginia 100 4,600 I 100 35,160 9 411 ,857 
Washington 100 100,000 27 366,136 
Wisconsin 100 107,243 16 656,587 
T otal 2,866,963 6 9,387,792 18 51,257 ,035b 
• PHP- Packing house products (cu red meat , e tc. ) . 
b Total for all meat; includes tru ck shipments. 
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Appendix Figure I. Estimated total pounds of meat shipped to each state from Nebraska during "typical" survey week, 1973. 
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